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L'archive ouverte pluridisciplinaire HAL, est destinée au dépôt età la diffusion de documents scientifiques de niveau recherche, publiés ou non, emanant desétablissements d'enseignement et de recherche français ouétrangers, des laboratoires publics ou privés. [4, 5] . We have also recorded the irradiation time, the incident laser power and determined the temperature that is reached on the target surface.
To this end, we used a new, jet polishing method, proceeding from the unirradiated face of the target and protecting the oxide layer with a sticky tape [4] .
We have recently developed a new method for determining the thickness of the oxide layer. Thus, as previously reported [3, 4] , the oxide layer grown on the copper samples surface as a result of cw CO2 laser irradiation shows a poor adherence to the metallic support and is rather likely to break. Therefore, when scratching the oxidized target surface with a fine needle, the oxide cracks in small plates (like ice on the water). By scanning electron microscopy at high magni-fication and a proper tilting of the sample we determined the thickness directly by measuring the edge width of the oxide plates. Further details on this technique will be given in a next paper of ours [5] .
In this Letter, we consider the possibility of applying the available theoretical interpretations in analysing such new quantitative results on the evolution of the oxidation process induced and controlled under the action of laser radiation.
2. Laser heating.
Small plates of polycrystalline Cu of (5 x 5 x 0.3) mm3 mechanically or electrochemically polished; freshly cleaned with alcohol were irradiated with a TEMoo power stabilized cw CO2 laser. The laser output beam of 30 W was practically covering the whole surface of the plates. The variation of the samples' temperature and its derivative were followed with the aid of built-in chromel-alumel thermocouples. The targets absorptivity variation of the 10.6 gm radiation was then inferred according to the procedure described in [7] . If the thermal constants of copper are considered, one can check out that the temperature inside the samples gets uniform in a time interval which is negligible as compared to the irradiation durations of hundreds and thousands of seconds. In any case, the recorded values of the temperature are in good keeping with the inferred evolution of the absorptivity.
A typical recording of the sample temperature evolution during irradiation is given in figure 1 . As one may see, the temperature saturates rather rapidly (a few seconds) and remains almost constant for the rest of the irradiation.
Laser oxidation.
The oxide thickness, x, as established by the earlier mentioned techniques [4, 5] , is given in table I, together with the corresponding irradiation times, t, and the value of the temperature reached in the target as a result of laser irradiation, T.
On the other hand, SAD studies pointed Cu,O as the only oxide grown onto the irradiated target surface.
We emphasize from the beginning that the mere application of the available theoretical treatments to the initial stages of the laser oxidation of copper appears to be quite unsatisfactory.
Thus, the Wagner theory [6] according to which the thickness of the oxide layer, x, is evoluating as Fig. 1 . -'I ypical recording of the temperature (1), its derivative (2) and of the laser power (3), during the irradiation of the Cu plates. where do and 7 D are thermodiffusive constants, applies only for x &#x3E; 1 000 A, while we mainly recorded in the (500-1 000) A range [4, 5] . Therefore when evaluating x from equation (1) using the « non laser » constants do ~ 0.299 CM2/s, Tp ~ 18 800 K and assuming a constant tem-.
perature during the irradiation process (as pointed before), one obtains a value of x 30 times smaller than the experimental one.
On the other hand, the Wagner-Valensi approach [6] which takes the complex structure of the oxide film into account is also unsuitable as it predicts the advantageous growth of CuO during the early oxidation stages, which sharply contradicts our experimental evidence [4] .
However, if in equation (1) we use the « laser » values of the thermodiffusive constants which we established in [7] , by processing the variation curves of the sample's temperature and its derivative during laser irradiation, i.e. do Finally we stopped at the Cabrera-Mott theory [6, 8] , which is known to refer to the thin oxide film growth, covering a rather large thickness range for the oxide layer from (50-100) A up to several hundreds of A (as recorded in our case). Thus, as experimentally confirmed by « classical » oxidation experiments [9] 
